How effective is the new community-based Welsh low vision service?
INTRODUCTION
Visual impairment is associated with falls, 1e4 depression, 5 reduced capacity to carry out everyday activities and 6 the need for residential care, 7 and is one of the highest risk factors for functional status decline in people living in the community. 8 Current estimates suggest that more than one in 10 of the older UK population suffer from significant visual impairment. 9 Since most of the causes of visual impairment are age-related, the number of people with a visual impairment in the UK is expected to continue to rise. This will increase the demand for low vision rehabilitation services.
Until recently, untreatable visual loss in Wales was managed by the hospital eye service. Typically, after seeing an ophthalmologist, people would be provided with low vision aids (LVAs) such as magnifiers that optimise their residual vision. 10 Sometimes people would also be referred to social services for a home-based needs assessment. This hospital-based low vision service (HLVS) has been typical of low vision service provision across the UK. 11 Unfortunately, the hospital-based service in Wales has had difficulties in meeting the substantial demand and waiting times had become unacceptably high. Additional problems were caused by the substantial distances people had to travel to access the service, 12 which is the primary reported barrier to eye care for older people. 13 In recognition of these problems, the Welsh Assembly Government decided to re-organise the service. In 2004, a nationwide community-based low vision service (CLVS) was established as part of the Welsh Eye Care Initiative to run in parallel with the hospital-based service. 14 The primary care low vision service model enshrines many of the positive features identified in 'The Review of Health and Social Care in Wales'. 15 It is based in the community, waiting times are short, improved links have been developed with social services and there is equity of service across Wales. 16 Although the 170 optometrists providing the CLVS have been trained and accredited, some are less experienced than their colleagues working in the HLVS, and due to the large number of services many will see less than 20 patients a year. These factors may have an effect on the quality of the service delivered to patients. Therefore, although there are logistical advantages, there remains a question about the effectiveness of the service.
Early studies used improvements in the clinical measurements of visual acuity (VA) and reading speed 10 17e19 to measure the effectiveness of low vision rehabilitation interventions or services. Over the last few years there has been a move towards evaluating services based upon patients perception of ability after rehabilitation, rather than relying solely on clinical measures.
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This is a report of a prospective controlled before and after study of user-centred and clinical outcomes in people with low vision who attended a CLVS or HLVS within a similar catchment area.
The aims of the study were to determine if there was a significant difference in (1) patient-centred outcomes (change in self-report visual disability, use of LVAs and satisfaction with the low vision service) and (2) clinical outcomes (change in near VA before and after the provision of LVAs) between HLVS and CLVS participants.
MATERIALS AND METHODS Sample
Participants were recruited on a consecutive basis from the low vision waiting list at the University Hospital of Wales and from the CLVS between October 2007 and December 2008. The inclusion criteria of participants for both services were: >18 years of age' distance VA of 6/12 or worse and/or near acuity of N6 or worse; or significant contraction of visual field and a requirement for low vision rehabilitation. Vulnerable groups unable to provide informed consent were excluded from the study.
In order to minimise any difference between the two groups, CLVS participants were only recruited if they lived in and attended a practice within a catchment area similar to that of the hospital. Specifically, CLVS participants were only recruited if they had a CF postcode (an area in south east Wales) and went to a practice within a CF postcode (with a registered practitioner from 7 December 2006). This represented 36% of the total patients seen by the CLVS between October 2007 and December 2008.
Interventions
The intervention provided by the CLVS is based on the 'traditional' hospital low vision service model. This includes: assessment of a patient's understanding of their ocular condition and prognosis; discussion of needs and initial goal-setting; assessment of vision; provision of LVAs, on loan and free of charge; advice about lighting and other methods of enhancing vision; provision of information about the ocular condition and other rehabilitative services; referral to additional services; re-appraisal of goals; and arrangement for follow-up. 23 Not all patients attend for a follow-up appointment, but these are arranged if a clinical need is identified. Being based in the community means that the service is often close to home, available 6 days a week and waiting times are short. All practitioners in the CLVS were optometrists.
The main components of the HLVS are similar to those of the CLVS. However, the HLVS differs in the following respects: there is a greater range of low vision devices on offer; the practitioner is significantly more experienced; if referral to local social services is made it is generally done by an ophthalmologist; not all patients are followed up; and there is no protocol for re-assessment. The HLVS is an optometrist-only service that is principally run by a practitioner with more than 10 year's hospital experience.
Protocol
Information about participants was obtained using self-report questionnaires and from information collected as part of the low vision assessment. For both services, patient consent to take part in the study was obtained via questionnaire completion and signed consent for record card information to be used was obtained at the end of the consultation by the optometrist.
Questionnaires
HLVS participants were posted a pre-service questionnaire 1e2 weeks prior to their appointment. CLVS participants also received a pre-service questionnaire that was either posted or given to them when the appointment was booked. After 3 months both HLVS and CLVS participants were sent a postservice questionnaire.
All questionnaires were produced in large font (Arial 16) and complied with the format suggested by Wolffsohn et al.
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Record card data
All optometrists who provided the CLVS completed a standard record card that was faxed to Carmarthen Local Health Board and then entered into a database. Clinical and demographic data required for this study were then extracted from the database.
A standardised form was designed for use in the hospital to record participant VA, ocular pathology and demographical data. This was done in addition to the routine completion of hospital notes.
Demographic, visual and social information
The following data were recorded at enrolment: age, sex, distance VA, near VA, previous use of CLVS or HLVS, cause of visual loss, registration status, home circumstances, transport to service and postcode.
A question about the participant's ethnic group, a general health item (from the National Eye Institute-Visual Function Questionnaire (NEI-VFQ) 25) and the location of questionnaire completion were also included in the pre-service questionnaire.
Outcome measures Visual disability measure
The primary outcome measure was change (baseline to 3 months) in visual disability as evaluated by the seven-item NEI-VFQ. 25 This is a short, reliable, psychometrically robust and highly focused measure that was developed specifically to enable evaluation of the CLVS. 25 Higher scores (from 1 to 5) indicate higher visual disability and a score of 6 ('stopped doing this for other reasons or not interested in doing this') was treated as missing data. 26 
Other patient-centred measures
Use of LVAs and participant satisfaction were measured by four items from the validated Manchester Low Vision Questionnaire 
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Clinical measures
Measurement of the change in near VA resulting from low vision service provision was defined as the near reading ability at the end of low vision service provision compared with the presenting near reading ability.
Analysis
Baseline characteristics were compared between the two groups using the Chi-square or Fisher's exact test for categorical Percentages reported are out of available data except for the numbers of missing/not reported which are out of N. AMD, age-related macular degeneration; CLVS, community-based low vision service; HLVS, hospital-based low vision service; logMAR, logarithm of the minimum angle of resolution.
variables and Wilcoxon rank-sum test for continuous data. Fisher's exact test was used to assess whether the proportion of patients in each group with missing data was similar for each characteristic. Significant differences in baseline characteristics were examined to determine if there was evidence of any association between the differing characteristics and study outcomes. Stratification, ordinal logistic and quantile multi-variable regression were used to assess whether unadjusted results were robust to the possible effects of confounders.
Non-parametric methods were used throughout because of marked departures from normality that could not be remedied by simple transformation. All of the questionnaire data and record card data were entered into SPSS ver. 12 (SPSS, Chicago, Illinois, USA) for analysis. Data from the seven-item NEI-VFQ were converted to a logit linear scale using a pre-published conversion table. 25 Responses to open-ended questions about satisfaction were analysed with a qualitative approach. Specifically, two clinicians reviewed responses and identified recurring themes in the data. One of these clinicians then reviewed the responses with a research assistant and coded the data (see table 1 ).
The study was powered to detect a clinically significant difference between services of 0.2 logits (independent samples, 80% power at the 5% level).
RESULTS
A total of 488 participants took part in the study (HLVS n¼145, CLVS n¼343). The groups were similar for the majority of baseline characteristics (table 2) . However, a slightly higher proportion of women attended the CLVS, more participants were accompanied when visiting the HLVS, a higher percentage of registered patients attended the HLVS and more participants completed the questionnaire alone in the HLVS. There was also a statistically significant difference between the two groups for mode of transport (Fisher's exact test, p<0.001).
Interventions
Participants in the CLVS group were given significantly more LVAs than those attending the HLVS (range 1e8 and 1e6, respectively; median 3 and 2, respectively; rank-sum test p<0.001). The proportion of LVA types dispensed in the HLVS and CLVS were also significantly different (figure 1). Spectaclemounted LVAs were significantly more commonly dispensed in the HLVS (29% vs 7%; Fisher's exact, p<0.001) but 'other' LVAs (which include non-optical LVAs and lamps) were significantly more commonly dispensed in the CLVS (37.3% vs 16.6%; Fisher's exact, p¼0.001). There was some evidence that stand magnifiers were more commonly dispensed in the HLVS (68.5% vs 59.3%), although this was not statistically significant (Fisher's exact, p¼0.06). There was little evidence of any difference in the proportion of hand magnifiers (Fisher's exact, p¼0.827) or distance aids (Fisher's exact, p¼0.090) dispensed in the HLVS or CLVS.
At 3 months, when the post-service questionnaire was administered, there was little evidence that the proportion of follow-up appointments provided by the HLVS (43.3%) and CLVS (45.9%) was different (c 2 , p¼0.546).
Losses to follow-up
Questionnaire response rate at 3 months was 87.6% and 82.5% in the HLVS and CLVS, respectively. The proportion lost to follow-up did not differ in the two groups (Fisher's exact test, p¼0.178).
Self-report outcomes
Measurements of visual disability, use of LVAs and satisfaction are presented in table 3.
Primary patient-centred outcome: visual disability
There was a significant reduction in visual disability of 0.46 logits and 0.57 logits in the HLVS and CLVS, respectively, between baseline and 3 months (Wilcoxon signed-rank test, p<0.001). The measurements of visual disability pre-and post-intervention are presented in figure 2 . There was no evidence of a statistically significant difference in the change of visual disability between HLVS and CLVS participants (table 3) . Due to differences between the groups at baseline, there was potential for confounding with sex, registration status, transport, accompanied status and whether the patient completed their questionnaire alone. However, there was little evidence of any association between these variables and visual disability (p>0.05), suggesting that the findings are robust to baseline differences.
Second patient-centred outcome: patient satisfaction
There was no significant difference in reported patient satisfaction between the two services (table 3). The characteristics of the service with which the participants were most satisfied in both the CLVS and HLVS were very similar ( figure 3) .
The potential for confounding by baseline covariates that differed between the groups was explored. There was some evidence of an association with transport (p¼0.07), accompanied status (p¼0.03) and whether patients completed their questionnaires alone (p¼0.016). However, after adjusting for these variables there was no evidence that satisfaction scores differed between patients attending HLVS and CLVS.
Third patient-centred outcome: use of LVAs
There was no significant difference in usage of LVAs in the two groups (table 3) . Although there was some evidence of an association with travel, registration and accompanied status, an ordinal logistic regression analysis to control for these differences indicated that there was no significant difference in LVA usage between groups. Table 4 shows that there was no statistically significant difference in the change of near VA between groups. Participants in both groups improved from a median VA of N12 at presentation to N5 with an LVA. There was potential for confounding with accompanied status, method of travel, whether the questionnaire was completed alone and registration status. However, a quantile multi-variable regression analysis showed that there was little evidence of any difference between the HLVS and CLVS with regard to change in near vision.
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Clinical outcomes
DISCUSSION
This study has shown that both CLVS and HLVS produce a clinically significant reduction in self-report visual disability (as measured with the seven-item NEI-VFQ). The study also shows that both services are associated with high levels of patient satisfaction, use of LVAs and a significant improvement in near VA. The differences in outcomes were not significantly different between services.
Change in visual disability was the primary patient-centred outcome measure. The seven-item NEI-VFQ includes seven items that are targeted to that part of a patient's visual disability that low vision service provision can do something about, that is near and distance vision. 26e28 The results suggest that the improvement in visual disability is not significantly different between CLVS and HLVS participants. In other words, the results support the notion that the CLVS is as effective as the HLVS.
The results also show that satisfaction levels for both services were high. Aspects with which individuals were dissatisfied with mainly related to factors outside the control of both services, for example the limitations of LVA design. The satisfaction results reported here compare favourably with other UK studies, which also report satisfaction levels from 92% to 96%.
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Reports of daily use of LVAs were 71.4% and 72.5% for the HLVS and CLVS participants, respectively. Interestingly, results from a recent randomised controlled trial, which measured the effectiveness of an enhanced low vision service in the UK (which included up to three home visits) found a similar result of daily LVA use (72.6%). 23 However, unlike the present investigation, that study reported no improvement in vision-related quality-oflife after low vision service intervention. One possible reason for the apparent increased efficacy of these services compared with those studied by Reeves et al 23 is that we measured outcomes at 3 months rather than 12 months. Functional decline over the 12 months of that study could have confounded any improvement in vision-related quality-of-life associated with low vision rehabilitation. Furthermore, as noted by the investigators, the primary outcome measure (VCM1) may have been insensitive to the intervention. We note that Reeves et al 23 recommended the use of the NEI-VFQ, which was unavailable at the start of their study. Change in near VA before and after the provision of LVAs was the clinical measure used in this study. In both services average reading ability improved from N12 to N5. This finding is in line with previous reports on the effect of LVA use on reading ability. 32 Although we found no significant differences in the effectiveness of the community and HLVS in terms of patientcentred and clinical outcomes, there were some interesting differences between the services. The number and type of LVAs dispensed and the means of getting to the services were significantly different.
The results show that patients attending the community service received significantly more aids. However, it should be noted that this is not a comparison of 'like with like', because the types of aids dispensed were different. There were significantly more 'other' aids dispensed in the community, including less expensive non-optical aids such as clipboards and lights. In contrast, complex spectacle-mounted aids were dispensed more frequently in the hospital. These differences may reflect that hospitals tend to see more complex cases whose LVA requirements are different.
Another difference between the two services was the means by which people got to the service (table 2). The HLVS is the only service option for people requiring ambulance transport, whereas the CLVS was the only service providing home assessments for people who were housebound. About 15% of people walked to the community service compared with just 1.5% for the hospital. The community service has increased access due to its multi-centre nature, 14 enabling many more people to walk to low vision rehabilitation.
A further difference between the services was that there were significantly more participants who were registered blind or partially sighted within the HLVS (approximately 51%) compared with the CLVS (approximately 37%). However, this is unsurprising since participants within the HLVS would have seen an ophthalmologist, who could certify the patient, before their low vision assessment. Participants within the community who were eligible for registration, however, would be referred to an ophthalmologist as a result of their assessment.
The CLVS was established in Wales because HLVS were not available in many areas of Wales and those hospitals that were providing services were not meeting the demands of the growing number of people with low vision. 14 The findings of this study provide an evidence base that strongly supports both forms of low vision service provision. The results suggest that where both services exist they each play a distinct strategic role in the provision of low vision rehabilitation in Wales. The HLVS is well placed to see more complex cases and cases requiring ambulance transport. The community service, due to its multi-centre nature, 14 has made it possible for many people to walk to low vision rehabilitation and provides a domiciliary service for housebound people that was not available before. It would be useful to review referral pathways for people with low vision to take account of these findings.
One potential limitation of this study was that we are unable to describe the characteristics of those patients who declined to participate. Of those patients who did not complete a questionnaire, a proportion did not provide consent for the researchers to look at their record card data. Therefore we are unable to compare this group with those who did participate in the study. However, we have previously identified that in a larger sample of people using the CLVS, there appears to be little difference in demographic and visual functioning characteristics between those who do/do not complete a pre-service questionnaire. *The near visual acuity at presentation was measured using the person's habitual reading correction and their habitual viewing distance with that correction. CLVS, community-based low vision service; HLVS, hospital-based low vision service; LVA, low vision aid.
